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[Embodiments of the Invention] 

(Embodiment 1) Fig. 1 is a block diagram showing an outline 
of the hardware constitution according to an embodiment of the 
present invention. Referring to Fig. 1, the reference numeral 
1 designates a measuring instrument adapted to be inserted into 
the oral cavity or mouth of a patient for measuring the 
three-dimensional shape of all the teeth or a specific tooth 
and the color of the teeth of the patient, numeral 2 designates 
a camera for photographing the face of the patient to obtain 
data of the shape of his face and the data of the dentition or 
set of teeth of the patient, numeral 3 designates a work station 
at the dentist side, which work station has a communication 
function to receive through a wireless system or a cable and 
record the measured data (the three-dimensional shape data and 
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the color data) of the teeth and the image data (the data of 
the shape and color of the face) sent from said camera 2 and^ 
at the same time, to transmit the thus obtained data to the 
outside. Numeral 4 designates a public telecommunication 
network such as an internet connected to said work station 3. 
Numeral 5 designates a work station at the dental technician 
side which station is connected to the public telecommunication 
network 4, said work station constituting a CAD (computer-aided 
Design) /CAM (Computer-Aided Manufacture) system. Further, 
numeral 6 designates an NC machine tool which is connected to 
said work station 5 and used for producing dental models to be 
used for manufacturing artificial teeth on the basis of the 
CAD/CAM data from the work station 5 . 

[0018] Next, Fig. 2 is a schematic diagram to be used for 
explaining said measuring instrument 1. This measuring 
machine 1 is used for obtaining the three-dimensional shape data 
of a specific tooth 11 of the patient in the state in which said 
measuring machine is inserted in his mouth or oral cavity. This 
measuring instrument 1 is a non-contact type three-dimensional 
shape input device, which, for example, radiates a laser beam 
to scan the tooth of the patient being the subject to be scanned, 
and the light reflected therefrom is caught by a CCD (Charge 
Coupled Device) , and further, the three-dimensional shape data 
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of the tooth is inputted to the work station 5, measuring the 
distance to the tooth being the subject to be scanned, in 
accordance with the principle of the triangular surveying. The 
dentist inserts this measuring device! into the oral cavity 
of the patient and move it around the tooth of the patient, making 
it face the tooth, whereby the three-dimensional shape data (the 
cubic data of the outer appearance of the tooth) of the patient' s 
tooth can be obtained. Further, in the case of this Embodiment 
1, said measuring device 1 is provided with a CCD camera, too, 
so that, by this CCD camera, data concerning the coloring, shape 
and the symptoms of the tooth in the oral cavity of the patient 
can be obtained. 

[0019] Next, Fig. 3 is a flow chart showing the overall flow 
of the manufacturing process of an artificial tooth in 
accordance with Embodiment 1 of the present invention. First, 
the work done by the dentist will be described. The dentist 
selects the size (large, medium or small) of the measuring 
device to be used, depending on whether the patient is a grown-up 
person, a boy (a girl) or an infant (Step 31 in Fig. 3) . Next, 
the measured device 1 thus selected is sufficiently cleansed 
by conducting washing, disinfection, etc. in order to ensure 
that, when the selected measuring device l.is next inserted into 
the mouth of the patient, the danger of bacterial infection or 
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the. like is prevented (Step 32 in Fig. 3). Next, the dentist 
inserts this sufficiently cleansed measuring instrument 1 into 
the oral cavity of the patient (Step 33 in Fig. 3) and thus 
obtains the three-dimensional shape data of the tooth of the 
patient and^ at the same time, obtains data concerning the color 
of the tooth of the patient (Step 34 ) . Then, the dentist obtains 
data concerning the shape and color of the patient's face by 
the use of said camera 2 (Step 35 in Fig. 3) . Next, the dentist 
displays to the patient a simulation image showing the state 
in which the artificial tooth is put on in the patient's mouth, 
on the display device in the work station 3 on the basis of the 
data obtained from the above-mentioned measuring device 1 and 
the camera 2, whereby the patient is made to confirm whether 
or not the artificial tooth may be set in his mouth (Step 36 
in Fig • 3) . 

[0020] Thereafter, the dentist cuts the tooth of the patient 
(Step 37) and then inserts said measuring device 1 into the mouth 
of the patient again to obtain the three-dimensional shape data 
of the side of his mouth (Step 38) . Then the dentist transmits 
the data (the three-dimensional shape data of the tooth of the 
patient, the data of the shape and color of the patient's face 
and the data showing the shape after the tooth is cut off) to 
the work station 5 at the dental technician work-place side 



4 



through a coiranunication medium such as communication system or 
the like (Step 39) . 

[0021] At the work station 5 at the dental technician place side, 
said tooth shape data is converted into the CAD/CAM data of a 
predermined format after reception of said data (Step 40) . 
Said CAD/CAM data is transferred to an NC cutting machine 6 (such 
as^ e.g., a computer-controlled aqua jet machine). The NC 
cutting machine 6 (aqua jet machine) cutting-processes a 
material such as gypsum, cement or the like on the basis of this 
transmitted CAD/CAM data, whereby approximately the same dental 
model as what were produced by dentists using a mold of agar-agar 
is automatically produced. (Step 41) . . 

[0022] After this step, from said dental mold, a tooth form or 
dental mold is made of wax (Step 42) , and then, by burying this 
wax-made denture mold is buried in a dental burying material, 
whereby a mold is made (Step 43) . Then, a metal such as gold 
or silver is poured into this mold, whereby a metal-made 
artificial tooth is cast (Step 44). The surface of the thus 
cast artificial tooth is polished (Step 45) and then, according 
to the desire of the patient, a ceramic film is baked thereonto, 
and the coloring of the surface thereof is adjusted (Step 45) . 
The work of adjusting the coloring of said ceramic film is 
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carried out on the basis of the color data of the color data 
of the tooth, the face color data of the patient transmitted 
from the work station 3 at the dentist side at said Step 39. 
Finally, the surface of said ceramic film is polished, and at 
the same time, the shape or coloring of the surface thereof are 
adjusted (Step 4 6) . The adjusting work at this Step 4 6 is also 
carried out on the basis of the color data of the patient' s tooth 
and the shape or coloring data, etc. of the patient' face 

(In Figs. 1 to 3) 
100 Fig. 1. 
200 . . Fig. 2. 

201 .. To the work station 2. 
300 . . Fig. 3 
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